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I. 1'fi).-1 RESIDENI'IAL ~D alw1B:JSTIOO

II .EXISI'n.K; RmJIATION

The federal Environmental Protection Agency (EPA) currently r~ates
~ufc;cture am sale of \\a:x:1heaters inteJrloo for space am water heatirq .
~sslon levels of traditional fireplaces are not :I:"egulate::i whether factory
built IOOtal units, precast concrete, or m3S0my. EPA's w~eater perfornance
st<;ind,ards are ~ing impleltS1teJ in 2 ll'lCremants, with :R1ase I limiting
em1SS1Ons fran unlts sold after July 1, 1990, am the ncre stringent :Fhase II
emission li111its taking effect after July 1, 1992. OJrrently, there is no APCD
regulation of wocxi ~irq aWliances. Title 24 of the califon1ia Ccde of
Regulations requires n¥Et fireplaces in new construction to have doors arrl. an
exte1::nal salrce of air.

III. ansELINE EMISSIONS

ARB Inventory category: Residential Wood cat1bustion

YEAR 12§1. 122.1 1.2.2l ~

ROG (tjy) 603 756 799 843
NOx (tjy) 69 87 92 97
PMlO (tjy) 647 812 859 905

I:E.ily emissions are not :t"elX>rted here because the category 'WocxJ. Combustion' is
not part of the Planning Emissions Inventory. '!he enission inventory tables in
the 1991 Clean Air Plan am the Plan's Apperdix A do not these reflect these I
numbers, but they will be addoo in fu'b.1re Plan upjates.

IV. roNrOOL MEASURE DESrnIPI'IOO AND EFFICIENCY

'Ihis ~ is includoo in the 1991 Clean Air Plan for several reasons. In
the early 1980's, EPA regulations caused wcx:rlstove nanufacturers to develop
cleaner burning units. APCD instaJ,.loo R-nO n'()nitorirt;j equiptent in the late
1980's, which shOilOO that nDSt R-n0 violations occur in winter ~nths. About
the ~ t~, other areas in the western u. S. iITlPleltS1teJ winter PMlO control
prCX;3ran'LS to reduce Wocx]5m:)ke enissions, nany of which have been very effective
in iITlProving winter air quality. In 1989 the ARB am the california Air
~llution Control Officers Association developed the ~este::i Control Measure
for the Control of Residential Wood Combustion. ARB expects districts to
utilize this ~ a guide for developrent of local control prc:xJraIrlS, which
has been done here. Suggestions fran irrlustry am the public have also been
includoo where appropriate.

D..1ring winter n'()nths, wocxi bun1ing contributes a significant anDUnt of R-n0 to
the total pollutant burden, ~ially in areas which experience ~I:nal
stagnation. Violations of the R-n0 stamarct occur about one day in 5 in inlam
communities where woajb\ln1irq is a caIl'mJn fom of heatirt;j. PMlO concentrations
about 10% belOil the starriard occur on an additional 15% of winter days in these
areas, indicating that relatively small emission increases may cause
significantly n'()re violations.

,
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Analysis of R-n0 ex~-ElI'ceS in a cammmity where ~ke is believoo to be a
significant contributor is providoo in Sec. XVII.

EPA Fhase II elnission starrlards have cause:i wocx:l heater emissions of NOx arxi
~ to drop at least 50% arrl R-n0 elnissions by over 80% belC1.ol thooe emittB:i by
traditional fireplaces arrl conventional wcx:x:1stoves. Unpublishoo il"rlustry data
shC1.ol that in-use fireplaces arrl wcmstoves are much nore lX>lluting than tile
laboratory values used for calculation here, hence real ~rld emission
rerluctions will likely be greater than presentOO in this~. Use of
cleaner teclmolCXJY wocx:l heaters can rejuce elnissions fraIl 00th existing sa:1rces
am fraIl new hales (a}x)ut 70% of which contain conventional fireplaces).

Year 2000 Control Efficiency is aOO.lt 13% for ~ am NOx, arrl 21% for RonO.

'Ihe proposed ~ consists of the follC1.oling CCX!1pOnents:

A. Allowina Onlv Installation of ~ices Meetim EPA ~ II Emission
Starrlards .

No ~n would sell, install, or transfer for use in the caJnty any woc:x:i
heater, including zero-clearance fireplaces (a prelT'anufacturOO fireplace set
into the wall), unless it neets EPA's Fhase II elnission limits. Certain
woajburniTt:] devices could be exernpte:1 by the AR:D if they neet Fhase II
elnission starrlards but cannot be certifioo by EPA (such as
pellet heaters, gas ICXJs, arrl certain fireplaces). A list of approved
appliances will be publishoo in the regulation am updatErl ~icx:lically. A
phase-in ~icx:l could allC1.ol verrlors to sell existing stock which does not n-eet
emission limits. 'Ihe sale or transfer of uncertifie:l appliances would be
prohibite:i after the phase in ~icxl.

B. Installation of Wooj B.lrnim ADDliances in New Construction

only devices neeting EPA ~ II starrlards, incl~ fireplaces, would be
alla..loo in new construction or substantial renmeling (50% of floorspace). 'nle
District would develop agreeIrents with lcx:al agencies, so that building
il1Spectors would verify that the awliance neets air quality requ~ts using
certification infornation providoo by the District.

c. Replacement or Retrofit of Existim Wooj stoves Uoon Sale or Transfer of
Real Pro:perty .

No ~n would sell or transfer a residence that contains a wooj heater whim
is not certifioo, ~ntanently dL~_ble:l, or exempted by the rule. units whose
emissions neet EPA elnissions limits but are not certifiable for technical
reasons (e.g. pellet stoves) could renE.in.

D. Voluntary curtai~t

'nle District would request a voluntary curtai111¥:nt on wcx:xl burning whenever an
air quality episcx:1e is decla:re:1 for a ~ific gecxJraphic area. E>Q?erience. in
other weste:rn COItU11l1ni ties shC1.ol that voluntary curtai~t reduces wooj b..1rning
by 20% to 30% on days when alerts are calloo by air lX>llution control
officials.
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'n1e PrCX;Jram \Or1OUld fcx::us on curtailin:] use of nonawrova:i devices tl1at are not a
priIrB:ry saJrce of heat first. With p~ pJblic OOucation, this ~d
encourage a voluntary retrofit to EPA certifia:i devices by those who w~ to
burn even durin:] pericxjs of curtailIrent. Public notice of ToolCX:xi blmirrj
curtailient \Or1OUld be provida:i tllrough the ne::lia, a recoroa:i telePlone nessage,
or other suitable IIeans. a.u:-rently, the District does not have capabilities
for the real t~ analysis of mlO am local neteorolCXJY that are nee:3.e:l to
i111PleIrent this P:r'CX3raIn, rot an enhancOO RwnO data gatherirq effort is ooing
CX)nsiderej for the winter 1991/92 season.

In Kirq Co. Washington, ~ns wishing to install a wCK:x:lstove nu.1St purd1ase a
pennit for $50. '!his fee ftn'rls curtailJOOnt arrl other ~ke aba~t
prCXJrams. A fee PI"CXJran1 could be adopted here to help furx:i forecastiIrJ am
curtailnent acti vi ties .

E. Public Awareness~ ~ts

With each sale of a wocxi heater, retailers would be require:} to supply public
awareness infonration on the follC1NiIrJ topics:

-Proper operation am maintenance of woaj heaters am stoves.
-Proper fuel selection am use.
-Hare weatherization Irethcxjs.
-Proper siziIrJ for woc:d heaters.
-Health effects of wooj SIl'Oke.
-'!he importance of arrl Irethcxjs for storiIrJ fuel to keep it dry.

'nle state Air Resources &;)ard has preparoo. a simple arrl attractive harrlbook on
hC1N to Inini111ize wocxjSIroke emissions. Irrlust:l:y has also preparoo. similar
infonration. Either of these sa.lrces are iI~1Sive arrl readily available to
retailers arrl the District for pJblic infonlBtion prl:XJra1T5.

Wocx1 sellers might also be required to provide infonlBtion to a..1Stcm'ers on
PrOI:.;?;r woaj burnirq practices. Notice might be attacha:i to green am seasoned
wocxi, describirq dryiIrJ arrl storage proce:iures am the probleIrLS associated with
bun1in:] unseasoned wocxj (e.g. excess SIl'Oke am creosote fonration).

Woojsellers could also provide simple wocrlb\1D1in:] harrlbooks (as the dealers
would) with all wocxj sold.

V. SOORCES AFFECI'ED AND EMISSIONS SUBJECl' 'IO a::NI:mL

Vendors, distributors, contractors and homeowners who currently own
nonconforming woodburning devices would be affected. Distributors and
CX)ntractors would shift sales fran all types of wocxJburnin:] devices to only
those ~tirq R1ase II starrlards. Ha1e:1.Ilners would have to retrofit, disable
or remove noncomplying woodstoves prior to transfer of property title.
Existirq fireplaces would not be affected, am certain devices such as pellet
stoves would be exeltlpt. '!here are over 100 different m:xiels of freestarxiing
woaj heaters which Ireet EPA stamards. M3nufacturers have also developed
wocdheaters that look like traditional fireplaces, rot ~t R1ase II starrlardsi
at least 30 different m:xiels are naY available at varialS retail outlets in the
county. The fireplace irrlustry is aJrrently developing new designs for
traditional type fireplaces .which will also ~t R1ase II starrlards.
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VI. ~ECrED EMISSIOO REIXJCrIOOS

'n1e follallirq rejuctions are expectoo fran sections A,
c.

ExI'eCted E)nission ROOuctions (Tons per Year)
~ 1m 2,QQ.Q

R:x; (tjy) 13 49 107
NOx (tjy) 2 6 13
IMlO (tjy) 22 101 187

'Ibis Ireasure acts priIrarily to rejuce the projecte:l irK::rease in residential
~rn.in:J emissions resultirq fran ~ation grC1.Jlth. With implenEntation of
~'ris lieaS"UIe, existirq Fi-n0 emissions fran this saJrce are e>q;)eCtoo to drop
just 1.5% between 1991 and 2000 (decreasirq fran 729 tjy in 1991 to 718 tjy in
2000).

VII .ENFORCFABILrIY

'!he AFCD would adopt a rule regulatirq wocrlbJrnirq devices as proposed in the
~. '!he follallirq describes hall each section of this ~ n\:lY be
enforCErli hallever, this is conceptual only and n\:lY urrlergo significant changes.

Section A am B: '!he District would enter into agreen-ents with local agencies
to allall only R1ase II units in new construction. '!his could be accaTlplishoo
durirq the Plan Cleck prcx:ess at lcx::al plannirq agencies. '!he District would
regularly supply buildirq inspectors with an upjate:l list of allalloo units.
Inspectors would verify that a unit fran this list is actually installe:i. '!he
District will errleavor to infonn architects and lcx::al agencies well in advance
of rule adoption so that new construction can be designed to accannmate
allalloo units.

Section C: '!he District would infonn realtors and escrC1Il am title cattpanies
of the retrofit provisions for woodstoves well in advance of rule
impleroontation. '!he District could allall sellers of hones which do not contain
a woa:1stove to request exemption, simply by filirq a simple fonn. '!his p~
has been effective in Washoe CO. NV for the past three years. '!he District
could audit a ~tage of the hcmes, to verify that no stove exists.

certifie:i or license:l ll~tors would verify that h~ requirirq retrofit
have only an approve:i unit installe:i. Carrlidate ll1Spectors are existing
chinmeysw~, dealers, and certifie:i hare ll1Spectors. Many dealers might
provide a certificate of canpliance as part of sale and installation at no
extra charge. If others perfonn the service, the cost is estimate:l to be about
that currently charge:i by chilrIneysweeps for a simple inspection, arourrl $25 to
$35.

'!he District would develop a prCXJraIn to verify honE transfers with the County
Assessor. It appears that the Assessor's office could provide the District
with a carnputerize:i listirq of transfers usirq Assessor Parcel Nlmlbers. '!his
data a)Uld be evaluate:l by computer with District records of exemption and
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inspection, to verify that all prq:erty transfers are a~te::l for urx:ler the
rule. rnlis verification ~d require sare a:I1p.Iter p~ramniTXJ to initiate,
am ~d require District i1~tors to regularly inspect !:"eCX)rQs am rontact
any persons whose haoo was not exeInpteci or inspectOO .

VIII .~EF'FECI'IvrnESS

'!he rarqe of coots for reduciIq aggT~-ate ~, NOx, am mlO elnissions by
implementing the retrofit parts of this rreasure is aOOlt $3095/ton to
$5216/ton. costs for allC7i/iIq only awroved devices in new' haoos ~d be
small because clean bJn1iIq heaters are mucll m:Jre energy efficient than
traditional fireplaces. '!hus, higher initial costs are offset by savin;Js in
fuel use. District casts to iInpl~t a voluntary a.I.rtailirent prCXJram ~d
rarqe fran a1:x:>ut $10,000 to $30,000 per year, depeZ"rliTXJ UIX>n nee:JE!tJ m:Jnitorirr]
equiprent am staff, or ronsul tant ~. An effective plblic roucation
program would require minor additional experxiitures by dealers arrl the
District. See section XVI for cost effectiveness docun-entation.

XI. HFAlirH, WELFARE, ~, AND SOCIAL n-fi'ACIS

Although tX)llutant emissions shC1.om in section III are expresse:i as yearly
totals, the vast majority of wocdblrning cx:curs between November am Mard:1,
causiTXJ a mucll greater iltJpact on lcx::al air quality than would ha~ if the
emissions were distributed tl1:l:"OUghout the year.

WocxisnDke can be a profo..Jrrl respiratory irritant. '!he detr~tal effect of
wocxjSIroke is I1X)St pronounce:i on infants, the elderly, am those with tel1lpOrary
or chronic pJl.m:)na:t'Y cordi tions .In Klanath Falls, Oregon, whicll has a severe
wocxjSIroke problem, winter studies fo..Jrrl that all of the children teste:3. at an
elementary school suffered from asthma as a result of smoke ~ure.
Woodsmoke also contains many known toxic, mutagenic and carcinogenic
canpourrls. Reducing smoke during ~iods of a~eric stagnation would
benefit conm1ln1ity health am reduce smoke canplaints received by the District.

Certifiej devices have efficierx::ies of 70% or greater, while nonconfonniI'X]
woodstoves are about 55% efficient. Traditional style fireplaces have
efficiencies of +/- 10%. '!hus, certified wocx:ll1eaters use substantially less
fuel, so that less pressure for cuttiIq live trees may result fran adoption of
this n'easure. Also, incrP~~ efficiency could significantly reduce energy
demand for space heating. Awareness provisions such as those for
weatherization and insulation should also help COnse1:Ve energy. Higher
efficiencies associate::l with EPA approved wcxxi heaters reduce creosote buildup,
whicll is the principal cause of chi1m1ey fires. '!he reduction in wcxxl b.lrned

because of higher efficierx::ies will also reduce the amJI.ll1t of global wanning

gases emi tted .
Homeowners may experience complications when transferring prq:erty title
because of retrofit provisions. O1ironey sweeps, contractors, am verrlors m::ty
have increased business opportunity because of retrofit provisions.
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X. JURISDICI'IOO

This measure WC'-lld be impl~te:i by District rule ~ .Enforcenent
agreeIrents witil local agencies n-ay be require]. EPA enforces perfo:rm:mce.
starrlards for wocxi heaters, which are set forth in Part 60, Title 40, Subpart
AM, Ccde of Federal Regulations, February 26, 1988.

XI. mI'IMATED ~ OF AOOPrIOO

Mardl, 1992.

XII .n-1PlEMENrM'IOO SamI::UIE

P1:'aposed actions \OlOUld be impl~te:i on the follC1lliD:J scherlule:

July 1992 Allow only installation of devices rneetiD:J EPA Phase II
emission starrla.rds (~-in to allC1ll for sale of existjrq

stoc:k) .
Restrict usa:} wocxi heater sales.
only District certified wcxxi heaters in new aJnst1:1.lction.

Nov. 1992 FUel I1Disture e:iucation am public education.
Voluntary curtailn'ent duriD:J episcxies.

Jan. 1993 Retrofit wocd stoves upon transfer or sale of hare.

XIII. RESaJRCES

District staff time is required for rule development and interagency
agreexoonts. B.1ilding ll'lSpectors arrl local agencies waIld also have increaserl
workloads. If a volunta:ty curtailIrent P:r'CX3'ra1n is adopted, tile District nay
need to procure I1Dni toring equiprent at a cost ~ing fran $10, 000 to
$20,000. 'nle District could also subscribe to a CCX1p.lter neteorolCXJY bulletin
}:x:)ard service, arrl during winter I1Dnths devote about 10 hours/week staff tinv:
to tile curtailn'ent analysis arrl notification. Alte.rnatively, tile District
could aJntract witil a private weatiler forecaster to call curtailIrents, as is
done in Colorado Springs, m.

XIV .REWv1MENmTI 00

'!his Ireasure is recorm1Er'rled for adoption.

XV .REFEREN CFS

1. A~ ~ Suqqeste:1 Control Measure for tile Control of Emissio!}e FrQ!)
Residential WC)CXj CCXt1bustion. Technical SUDOOrt [n::l1Irent. CAFmA Tech. Rev.
Group arrl ARB stationary Source Division. (X:;td::Jer, 1989.

2. Wocdstove Field Perfonmnce in Klarnatil Falls. OR. Wc)cxj Heating Alliance
arrl El~ts Unlimite:i. April, 1990.
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3. ~ontance Starrlards for Residential Wocx:l Heaters. U.S. EPA 40 CFR Part
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~ontance of Mvancej TedmoICXJY W<Xx:istoves in Glens Falls, New York,
1988-1989. (Irrlustry study) .

6. Slmlerrental RerXJrt to Fresno ci tv Council on tl1e Continued W~mjm
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7. Air Olalitv M:maq~t Plan for tl1e TC1..ln of MaImroth lakes. Great Basin
Unified AfaJ. Nov. 1990.

8. Personal Conum.mication. DJane Ono, ~ AIm, Great Basin Unified AFCD.

9. ComDilation of Air ~llution Emission Factors, 4tl1 ed. (AP-42) U.S. EPA
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10. Personal Conum.mication. Jdm Crouch, Western Region Emissions Specialist,
W<Xxi Heating Alliance, New PI:y1roUtl1, ID.

11. ~EFFECI'IVENFSS District ~tions for Satisfvina tl1eReaui rerents of the
California Clean Air Act. ARB, OAQP&L sept. 1990.
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Coordinating Council, March, 1990.

13. CAPCOA Indirect Source Control comrni ttee draft Emission Reduction

~~~ti~~-~~~-- i;r Wocxjstove Replacexrents. August, 1991.

14. S.L.O. draft 1991 Clean Air Plan. pop. table 2-2.

15. Kinqs Co. and tl1e state of Washi1"lqton. Varioos wocxisrroke regulations.

16. Personal communication. Joe Hamroc>rrl, Envirormental Service ~pa~t,
Colorado Springs, m.

17. Personal communication. IDuEllyn Kelly, IG.am:itl1 Falls, OR.

18. Personal communication. Mike KussC1Il, AroJ, Shasta Co. CA.

19. Personal communication. Michael Tol1!\asoff, AIm, Northern SonCRTa Co. CA.
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XVI. EMISSIOO IXX:!JMFNrATIOO

Calculation of baseline elnissions (uncontrolled):.

Fran the available infol11Btion, it is not ~ible to deteDnine the existirq
wcx;dstJ:J\le/fireplace ratio, therefore baseline 1987 wocxj canbustion elnissions
are presented assumirq that 1/2 of all wocxj 00n1ed is used in conventional W(X:xj
heaters, arx:i 1/2 is in fireplaces.:

-An aggregate B-n0 emission factor for these two conventional ~
(fireplaces am wcx:xjstoves) is (30 lbs/ton + 28 lbs/ton) / 2 = 29 lbsjton
for all wc:xxi b.n:Tled. 'Iherefore, 1987 IM emissions are:

(29 ll:s FM elnittedjton wc:xxi x 44,686 tons wocxi b.l1:ned.)/(2000 lb/ton) =
647 tons

An algoritllIll to calculate l.D1COntrolled enissions in future years shoold take
into a~t the number arx:i types of new wcxx1 burnirq devices expected to :be
~tirq in that year:

Future pollutant emissions (year) = baseline elnissions (1987) + [# new
hares with fireplaces x (elniss. factor x 0.76 cords x 1.829 tons/cord)]
+ [# new hares with wocrlheaters meetirq EPA std. x (eniss. factor x
0.76 cords x 1.829 tons/cord)] / (2000 lb/ton).

Usirq this calculation nethod, future uncontrolled emissions fran residential
wc:xxi canbustion are presented in section III, Baseline Emissions:

Future elnissions with controls:

To calculate future year elnissions, the ~tage of all hares sold each year
is neErled, then subtract alt resold h~ that had already been retrofitted in
a previous year. Hare transfer infol11Btion was supplied by the County Assessor
for the 6 year period 1985 -1990. While hare sales varied over the pericxi
according to the economy, on average, abcx.1t 10% of all h~ were sold each
year. For this analysis we chose a conse:rvative assumption that every seller
will choose to retrofit, which provides the minimum potential emission
re:iuction. When a device is reIWVed arxl gas heat is substituted, greater
elnission re:iuctions cx:x:ur.

To calculate the effectiveness of control, it was ass1.nre:l that non-~ II
devices were prohibited in new construction, arx:i non-cornpliant woojheaters in
existing residences were replaced by ~ II devices. Emissions in future
years were calculated by the follC1.olirq:

-Control efficiency of Fhase II devices = 1 -(Fhase II device elnissions/
nonconfoDning emissions). Control efficiencies for Fhase II devices are
therefore :

~ = 35%
NOX = 37%
B-n0 = 55%
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1993 Baseline enissions (for calculating retrofit efficiency) are:

~ = 727 tons/yr.
NOx = 86 tons/yr.
R-n0 = 780 tons/yr.

-Controlled Emissions Yea~ i -= 1993 baseline emissions -[Baseline
emissions x % hares retrofittOO x control efficiency of ~ II device. ] +
[emissions fran ne.o1 hares]) .

-SaItU:)le Calculation: control Ie:! ~ enissions, Yeari = 1997:

-1/2 of all wcx:xjb.1n1e:i in tl1e caJnty is in wocxjstoves.
-Retrofit part of Ireasure takes effect 1993, wcx:xj humin;; increases in

1997 to = 59,211 tons.

-40% residential wcx:xJalmirXJ devices retrofitted by 1997.
-~ Oontrol Efficiency (CE) = 0.35%
-New hare emissions = increase:i wcx:xj bl.1:ne:i fran 1994 to 1997 x

emission factor for Phase II device,
tl1us:

756 tons ~ -([756 tons Io:; x 0.4 retrofit x 0.5 all woaj
0.37 % CE] + [5389 tons wood x 17 lb/ton ~ / 2000 lb/ton ]) =

756 tons ~ -55.9 tons + 45.8 tons = 745.9 tons/year Io:;

-Tons reduced or avo ide:! Year i = uncontrolle:! emissions -controlled
enission

tl1us :
799 -746 = 49 tons/year Io:; avoide:! in 1997.

GENERAL ASSUMPI'ION8:

A. According to tl1e "Resource OonstrainErl scenario" (use:i in tl1e 1991 Clean
Air Plan) ~ty population is p:rojecterl to increase to 239,172 by 1995,
and 261,598 by 2000. It is further ~ that a household size of 2.3
~ns will rerain constant (ref. 12, 14), Using this infonmtion, the
follC1.oling infonmtion is provide:! as a basis for calculations:

Survey data frcml tl1e County Planning ~rtIrent irrlicate that about 10% of
all h~ contain wocxJ.stoves, it is assl.ntm that all are non-BFA approve:!.

Households in 810 00. (r:er I:::e:Dt. of Finance. 1/1/89)

Year Households Tons wcx:xj Increase wood % of all H~
-bun1ed over 1993 ret:rofitted
1987 81,440 44,686 ---
1993 98,090 53,822 ---
1994 102 116 55,031 2,209 10% x 10% = 1%

, 0 0 01997 107 912 59,211 5,389 40~ x 10~ = 4~
, 0 0

7 0
2000 113,738 62,408 8,586 70~ x 10~ = ~
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B. Accordim to the ARB, in the Sa1th central Coast Air Basin O. 3 cord wocx3. is
bJn'1e:i eadl year for all households, am 0.76 cords are blrne::i in ead1
wcx:xJb.1n1irt;j household. (ref. 1.).

C. Average weight of cord of wood is 3658 pounds. (ref. 13).

D. 'Ihe follawirt;j emission factors are used in this analysis, with the prima:l:y
source. 00ir1;J EPA Canpilation of Air ~llutant Emission Factors Vol. 1 (AP
42):

Pourrls of elnissions fran eadl ton wcx:xj blrne::i
~ NOx R-n0

Aggregate fireplace. F wcxxjstDVe + n u ~

EPA certifioo stove 17 2. 0 13

+ An industry sp:>nsored study in Kla11'ath Falls, O:r"e:Jon, sha..le:i that
emissions fran non-EPA stoves have emissions up to 100% greater than
presented here. Thus, the difference ootween conventional am EPA
certifioo stoves is likely mIdl greater than used in this analysis, but the
snaIl sample size (3 stoves) arrl statistical variation am::>~ samples make
the data too limited for use here.

*An average figure; wide variation exists am::>~ certifioo units, but
average emissions would probably 00 lOiler when the unit is new am sm3.l1
increases in emissions ocx:ur with tine.

E. 80% of new hares have wocxl burning device.; 70% fireplace. (no control), 10%
EPA certifioo (7.5 g/hr FM std.) SID Co. Planning rept. survey,' Mardl,
1990.

F. Acco:rdin=J to the latest information available, all particulate emi tta:i by
wocdstoves is considered to 00 10 microns in size or less.

XVI .~ I:X:XJ:JMENrATI ON

'Ihe ran:Je of costs of the aggregate elnissions of ~, NOx arrl FM rrouCErl
(avoidoo) is fran $3095 to $5216 per ton. 'Ihe raIXJe of weighted average
cost/ton rrouce:i for other stationary source controls is fral1 $33 to $16,200.
Compared with other stationary source controls, costs for rrouctions fran tl1is
~ is deelTei reasonable.

CaDi tal Costs am Emissions RErluce:i

'Ihe 3 ~llutants targeted for control by this ~ are ~, NOx, am IMlO.
According to ARB guidance , it is practical to apportion costs aIro~ the target
~ies by siItlPly aggregatir1;J emissions reduce:i an:l dividirg by the cost of
control. It is currently unkna.-m exactly haw nkmY devices will 00 installoo in
the whole county, therefore cost effectiveness is calculated per irxii vidual
unit. Considering the rapid rate of stove design iItlProvel1e1ts in recent years,
emissions rrouction in future years will probably 00 higher.
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Ccst of ~tion:

-Reportro uncertifioo wocx:1 stove efficierK:ies rarqe fran +50% to +60%; we
aSSlnoo 55% efficiency in this analysis.

-Reportro EPA certifioo stove efficiency ~e is about 70% to 85%, we
aSSlnoo 75% efficiency in this analysis.

-Assurre ~ or pellet fuel ~ of $150/cord.
-~ a rarqe of ccsts for EPA devices fran about $700 to $1300, flue pipe

about $300, installation varies fran $90 to $225. 'lherefore, an average
~ rarqe is fran $1150 to $1750 per unit installed.

-Assurre wcxxi ccsts per ~rniD:J household are: .76 cords x $150 =
$ 115/year.

-~ 4090 BrU/lb wocx:1: ($150 cord/3658 lb) x (1 lb/4090 BrU) x
1,000,000 BrU / MBTU = $10.00jMBTU for wocx:1 heat.

Enerqy savjm§:

-AssuIre average wocxjburniD:J household 00.1:nS about 3/4 cord woaj earn year
(ref. 1).

-AssuIre 244 lb wocx:1 yield 1 MBTU (derivoo fran) :
1lb/4090 BrU : X lbjMBTU =
(X lb = 1 MBTU/4090 BrU) = 244 lb

-AssuIre 0.76 cords x 3658 lb/cord = 2780 lb burned/wocxjburniD:J household.
-Energy fran 3/4 cord wood = (2780 lb woodjhousehold) / (244

lbjMBlU) = 11.4 MBTU
-AssuIre nat. gas ~ $8. 00 MBTU

Nonconformim heater (55% efficiency)
Heat costs $18. OOjMBlU
11.4 MBTU x 0.55 = 6.27 MBTU heat available at a ~ of $112.50/yr

EPA certified Heater (75% efficiency)
Heat costs $13.15jMBlU
11.4 MBTU x 0.75 = 8.55 MBTU heat available at a cost of $112.50/yr

Energy savings for EPA stove = (8.55 MBIU -6.27 MBTU) x $8.00 x 15 yrs =
$274 fuel savings (gas not purd1ased)

~~te Emission ComDarison between Fhase II and traditional devices (usinq
averaaoo emission factors):

-Aggregate RCX;, NOx, and FMlO emissions fran one non-Fhase II device
(traditional stoves arrl fireplaces) are: 82.2 lbs/year

fran:
(27 lb + 3.1 lb + 29 lb) x .76 cords x 3658 lb/cord / 2000 lb/ton.

1 ton wocx:1

-Aggregate~, NOx, and fM emissions fran one R1ase II heater are:
44.5 lb/year.

fran:
(17 lb + 2.0 lb + 13 lb) x .76 cords x 3658 lb/cord / 2000 lb/ton.

1 ton wocxj, .
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-Avoided eJnissions/household = non-H:1age II device eJnissions/household -
21ase. II emissions/household = (82.2 lbjyr ..44.5 lbjyr) x 15 year heater
life = 566 lb.

Rame of Costs rer ton reduce:].:

-($1150 -$274) j (566 lbs j 2000 lbjton) = $3095jton aggregate emissions
($1750 -$274) j (566 lbs j 2000 lbjton) = $5216jton aggregate eJnissions

XVII .AOOITICXIlAL mFO~OO

Ead1 winter since its installation in late 1988, the Atascadero nonitor~
station has ~ l.n1healthful H-n0 levels (ex~iTXJ' the state starrlards).
No surmrer tin-e; H-n0 violations have been dJServed at this station. Although
other stations also have recorded winter H-n0 violations over this tin-e;, the
Atascadero station provides data gatl1ere:i in a suburban envirorment not
stron;ly impacte:l by large irrlustrial SOOrce5.

24 hour IreaSUreJrents of H-n0 are n'lade every sixth day accordim to a national
sdledule. '!his sanpling Irethod is considere:i statistically representative of
air quality trerrls at a given site, am is ccxmronly used to neasure B-nO
pollution levels affecting the general population.

The PMI0 data is organized into the two winter seasons during Which
~SllrellEnts have been taken. '!he follGling table gives the date am quantity
of IMlO ~surro at tl1e Atascadero station for all nonths when a level near the
state health starrlard of 50 ugjm3 was IOOaSurErl:

sumrrarv of Atascadero winter H-n0 I:E.ta
I:E.ta at 90% of the starrlard or qreater are urrlerlined.

M:)NIH & YEAR ~ !;ElJiJ r.I)Nlli & YEAR ~ !;ElJiJ
Nov. 1988 5 38 Nov. 1989 6 29

11 40 12 23
17 21 18 .2.§
23 9 24 ..4.§
29 36 30 2Q

Dec. 1988 5 §l Dec. 1989 6 ~
11 ~ 12 .§1
17 27 18 2Q
23 20 24 !!2
29 37 30 ~

Jan. 1989 4 35 Jan. 1990 5 !!2
10 8 11 32
16 39 17 22
22 26 23 36
28 ~ 29 .1d
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Surnrrarv of Atascadero winterR-nO D3.ta
continuoo

Dec. 1990 1 40 Jan. 1991 6 24
7 .§Q 12 20

13 40 18 28
19 11 24 27
25 ..4..2 30 .2.Q
31 1.2

A level of 50 ug/m3 or less is not a violation of tl1e state staOOard. As can
re seen, eight of the 41 days sanploo (20%) in this winter study period
violated tl1e state star:rlard. Of serialS concern is tha! an additional six
days, or 15% of tl1e samples, in that period were 5 ug/m or less belaN tl1e
state stan:1ard. For ~;3le, on November 30th am ~ 18th, 1989, levels
n'eaSurOO were only 1 ug/m , or 2% belaN tl1e state starrlard. It is tl1erefore
likely that relatively snall increases in emissions would cause significantly
m:>re violations.
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